Six molar urea in sodium dodecyl sulfate-polyacrylamide gels altered the relative electrophoretic mobility of several soybean protein subunits. Glycinin acidic polypeptide components A3 and A4 could be resolved from the other acidic polypeptides. A variant of the 6' subunit of B-conglycinin was identified.
Cultivated soybean varieties contain about 40% protein on a dry weight basis, of which about 70% is either glycinin or , 8- conglycinin (1) . Both of these proteins are complexes made up of nonidentical subunits. Glycinin can be purified in a 350,000 mol wt form that consists of six subunits. Each subunit is composed of two parts: an acidic polypeptide and a basic polypeptide (7) which are linked via a single disulfide bond (9). Thus far, five major glycinin subunits have been identified on the basis oftheir NH2-terminal sequence and are designated AiaB2, A,bB,b, A2Bia, A3B4, and A5A4B3 (4, 5, 7) . Small Plant Physiol. Vol. 76, 1984 volume of 100 ml. The 10% acrylamide solution consisted of 8 ml of solution A, 7 ml of solution B, 1.2 ml of 1.4% ammonium sulfate, and 20 ,1 of TEMED (N,N,N',N'-tetramethylethylenediamine) in a final volume of 24 ml. The 18% acrylamide solution consisted of 14.8 ml of solution A, 7 ml of solution B, 1.2 ml of 1.4% ammonium sulfate, 20,l of TEMED in a final volume of 24 ml. A gradient gel was formed which measured 18 cm x 8.5 cm x 3 mm, and then a stacking gel 18 cm x 4.5 cm x 3 mm was cast above it. The stacking gel consisted of 4 ml of solution A, 7 ml of solution B, 2 ml of 1.4% (NH4)2SO4, 20 ,ul of TEMED in a final volume of 24 ml. Samples (10-20 Il) were applied to the gels, and they were run at a constant voltage of 100 v for1 hr and then at 125 v for 5 h.
RESULTS AND DISCUSSION
In the standard SDS-polyacrylamide gradient gels (7-13%), the a', a, andjB-subunits in whole-seed extracts migrated with Mr = 72,000, 68,000, and 52,000, respectively (Fig. 1A) . While not normally resolved, the -y-subunit occasionally migrated slightly faster than the p3-subunit. These results are consistent with earlier reports (3, 11) . In the case of the glycinin polypeptides, A3 migrated slightly slower (Mr = 42,000) than the major group of acidic ones at Mr = 37,000 (e.g. Ala, Aib, A2, A4).
Occasionally, the resolution of the polypeptides in this Mr = 37,000 region was sufficient to detect several components. Polypeptide A5 had Mr =10,000 and was located near the bottom of the gel. The polypeptide B3 migrated in the gel at a position which is slightly above the other basic components (e.g. B,, B2, B4).
When urea was included in SDS-polyacrylamide gradient gels (10-18%), changes were observed in the region of the electrophoretic pattern located between the #-subunit of ,-conglycinin and the Mr = 37,000 region where the majority of acidic polypeptides from glycinin migrate (Fig. 1 B) . A new electrophoretic band appeared just below the,-subunit band and another was located at a position similar to, but not identical with, the position of the A3 band in gels which lacked urea.
Experiments were undertaken to determine the identity of the new bands in gels with urea. Glycinin was purified from seeds of the varieties Century and Raiden. The former contains a full complement of glycinin andjB-conglycinin subunits, whereas the latter is homozygous for a recessive allele which causes glycinin subunit A5A4B3 to be eliminated. Both whole-seed extracts and purified glycinin from Raiden seeds lacked the lower of the two new bands observed in gradient gels with urea (Fig. 1B) . In addition, bands that corresponded to A5 and B3 were not detected on either SDS gels without urea, as reported previously (10), or on SDS gels with urea.
Two observations led to identification ofthe position occupied by the A3 polypeptide in gels with urea. The A3-polypeptide purified from the variety Raiden had the same mobility as the upper, new, heavily stained electrophoretic component. Further, this band was missing in Kura, a variety in which A3 is either absent or drastically reduced in gradient gels without urea (Davies and Nielsen, unpublished observation). Thus, the relative electrophoretic mobilities of both A3 and A4 are reduced in gels that contain urea compared to the mobilities of the other acidic polypeptide components of glycinin.
The reasons underlying the changes in mobility of A3 and A4
are not clear, although two characteristics of the glycinin polypeptides seem relevant. First, determination of the complete amino acid sequence of A2 revealed that it had a calculated mol wt of 29,500 ± 100 compared to Mr = 37,000 determined in SDS-gels which lack urea (8) . In contrast, the mol wt of Bia calculated from its amino sequence matched almost exactly that determined electrophoretically (8) . The A change in relative electrophoretic mobility in response to urea was not limited to the glycinin polypeptides. In the course of screening entries from the EMBRAPA germplasm collection with the urea gels, several varieties (Uniao, Hood, Jackson) were found in which the a'-subunit band shifted to a higher position in the gel (as in Fig. 1, lane 4) . Interestingly, when extracts of Hood seeds were separated in non-urea gels, the mobilities of the a'-subunits were indistinguishable in all other varieties tested.
Thus, the inclusion of urea in the gel elicited the shift in mobility of a' in Hood extracts. Progeny generated from the original sample of Uniao all produced seed which exhibited the a'-shifted phenotype. Studies (Fig. 1) . Interestingly, PI 54608-
